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Amendments to the Claims: 
This listing of claims replaces all prior versio is and listings of claims in the application; 

Listing of Claims : 

1 . (Currently amended) A devici = for detecting the pattern of pol ynucleic acid 
hybridization to a surface, the device corapris ing: 

(a) a nucleic acid chip holder configu ed to receive a nucleic acid c hip and keep the chip 
in a sampling position; 

the nucleic acid chip being an object v ith a flat sample surface and an opposed surface 
that is joined to the sample surface by a thick] ;ess, with the sample surface having sequences of 
nucleic acids immobilized thereto, with each i ;equence being immobilized to a particular chip 
address; 

(b) an optical filter that selectively tra asmits light; 

(c) an electronic light detector array, 1 ne detector array comprising detector pixels, the 
detector pixels being sensors located at partici liar detector pixel addresses; and 

(d) a light source that generates sourc ; light wherein the sampling position is a position 
that places the sample surface of the chip in a well-defined spatial relationship relative to the 
electronic light detector array so that the souri e light that touches a chip address on the sample 
surface is substantially directed onto at least c ne detector pixel with an address that is correlated 
to the chip address. 

2. (Original) The device of clairr 1 wherein the chip address to the detector pixel 
correlation is one-to-one, whereby the light to iching a single chip address is directed to 
substantially one detector pixel. 

3. (Original) The device of claim 1 wherein more than one detector pixel is 
correlated to one chip address. 
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4. (Original) The device of clain 1 1 wherein light leaving the sample surface of the 
chip passes through the chip thickness before reaching the detector pixels. 

5. (Original) The device of clain : 4 wherein the light leaving the sample surface of 
the chip passes through the an optical filter. 

6. (Ori ginal) The device of clain l 5 comprising a mapping lens that changes the 
direction of light rays leaving the sample surf ice of the chip, wherein the mapping lens is located 
between the sample surface and the detector i ixels. 

7. (Original) The device of claim 6 wherein the mapping lens is a reducing lens. 

8. (Original) The device of clain 6 wherein the mapping lens is a magnifying lens. 

9. (Previously presented) The de rice of claim 6 wherein the mapping lens 
comprises a light collimator. 

1 0. (Ori ginal) The device of clain 6 wherein the mapping lens and the optical filter 
are combined into one apparatus. 

11. (Ori ginal) The device of clain 4 wherein the nucleic acids are DNA. 

12. (Ori ginal) The device of clain 4 wherein the chip is made of quartz. 

13. (Original) The device of clain 4 wherein the chip is made of glass. 
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14. (Original) The device of clair i 4 wherein the chip is made of light-transmissive 

plastic. 



15. (Original) The device of clair 1 14 wherein the plastic is polystyrene. 



16. (Previously presented) The dt vice of claim 4 comprising the chip, wherein the 
chip comprises an optical filter. 



1 7. (Original) The device of clair i 1 6 wherein the chip bottom surface is coated with 
an optical coating. 



18. (Original) The device of clain ; 6 wherein the chip further comprises the mapping 



lens. 



19. (Ori ginal) The device of clain 1 1 8 wherein the bottom surface of the chip 
comprises a curved surface that functions as t ie mapping lens. 

20. (Ori ginal) The device of clain . 5 wherein the chip is in direct physical contact 
with the filter. 

2 1 . (Original) The device of clain . 20 wherein the bottom surface of the chip is in 
contact with the filter. 

22. (Original) The device of clain 21 wherein the filter and the detector array are in 
direct physical contact. 



23. (Original) The device of clain 17 wherein the chip is in direct physical contact 
with the electronic light detector array. 
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24. (Original) The device of claiii i 5 wherein the bottom surface of the chip is in 
direct physical contact with the filter. 

25. (Original) The device of clain 1 4 wherein the detector array detector pixels are in 
direct physical contact with the optical filter. 

26. (Original) The device of clain . 25 wherein all of the detector airay detector pixels 
are in direct physical contact with the optical filter. 

27. (Currently amended) A devic< for detecting the pattern of polynucleic acid 
/ hybridization to a surface, the device compris ng; 

(a) a nucleic acid chip holder configu ^ed to receive a nucleic acid chip and keep the chip 
in a sampling posit ion; 

the nucleic acid chip being an object v ith a flat sample surface and an opposed surface 
that is joined to the sample surface by a thicki less, with the sample surface having sequences of 
nucleic acids immobilized thereto, with each : equence being immobilized to a particular chip 
address; and 

(b) an electronic light detector array, i he detector array comprising detector pixels, the 
detector pixels being sensors located at partici :lar detector pixel addresses; 

wherein the sampling position places 1 le sample surface of the chip at a well-defined 
position relative to the electronic light detecto r array so that source light from a light source that 
touches a chip address on the sample surface is substantially directed onto at least one detector 
pixel with an address that is correlated to the < hip address. 

28. (Ori ginal) The device of clain 27 wherein the chip address to the detector pixel 
correlation is one-to-one. 
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29. (Original) The device of clain l 27 wherein more than one detector pixel is 
correlated to one chip address. 

30, (Ori ginal) The device of clain 1 27 wherein light leaving the sample surface of the 
chip passes through the chip thickness before reaching the detector pixels. 

*/x. \*^i.i£iiiai/ iuc u.«7vic£ oi cv<uu . .<l / wuciciii uic iigiH leaving me sample s or race or 
the chip passes through an optical filter. 

32. (Original) The device of clain 31 wherein the optical filter allows substantially 
only light generated at the sample surface to { ass to the detector. 

33. (Ori ginal) The device of clain 32 wherein the optical filter substantially blocks 
the source light. 

34. (Original) The device of clain 27 wherein the chip and the detector array are in 
direct physical contact. 

35. (Original) The device of clain 34 wherein all wavelengths of light that touch the 
sample surface of the DNA chip are allowed t ) pass to the detector array. 

36. (Original) The device of clairr 35 wherein no optical filter is used in the light 
path between the sample surface and the dete( tor array. 

37. (Ori ginal) The device of clairr) 35 wherein all wavelengths of the source light are 
allowed to reach the detector pixels. 

38. (Cancelled) 
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39. (Withdrawn) The device of cl um 27 wherein the position of a dark spot on the 
sample surface, the dark spot being a spot tha t substantially blocks the passage of light, is 
mapped directly onto the detector array. 

40. (Withdrawn) The device of cl lim 27 wherein the light source is used to 
illuminate the sample Surface so that light lea /ing the sample surface is pr oj ccteti onto the 
detector array so that a dark spot on the samp e surface, the dark spot being a spot on the sample 
surface that blocks more light than the surrou iding surface, causes less light to be received by at 
least one detector pixel, whereby the address >f the dark spot on the sample surface is detected. 

41 . (Currently amended) A device for detecting the pattern of polynucleic acid 
hybridization to a surface, the device compris ng: 

(a) a nucleic acid chip holder configu ed to receive a nucleic acid chip and keep the chip 
in a sampling position; 

the nucleic acid chip being an object v ith a flat sample surface and an opposed surface 
that is joined to the sample surface by a thicki ess, with the sample surface having sequences of 
nucleic acids immobilized thereto, with each : equence being immobilized to a particular chip 
address; and 

(b) an electronic light detector array, 1 ae detector array comprising detector pixels, the 
detector pixels being sensors located at partici ilar detector pixel addresses; 

wherein the sampling position places t le sample surface of the chip at a well-defined 
position relative to the electronic light detecto * array so that light leaving a chip address is 
substantially directed onto at least one detecto r pixel with an address that is correlated to the chip 
address. 

42. (Original) The device of claim *1 wherein the chip address to the detector pixel 
correlation is one-to-one. 
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43. (Original) The device of clain l 41 wherein more than one detector pixel is 
correlated to one chip address. 

44. (Previously presented) The de vice of claim 41 further including at least one 
optical lens, the optical lens being used to ma 3 an image of the sample surface onto the 
eleetrorrie light detector array. 

45. (Original) The device of clain . 44 wherein the number of all optical lenses used 
to map an image of the sample surface onto tl e electronic light detector array is one. 

46. (Ori ginal) The device of clain 44 wherein the number of all optical lenses used 
to map an image of the sample surface onto tl e electronic light detector array is two. 

47. (Ori ginal) The device of clainr 41 wherein light leaving the sample surface of the 
chip passes through the chip thickness before reaching the detector pixels. 

48. (Original) The device of clairr 41 wherein light leaving the sample surface of the 
chip is generated by chemiluminescence. 

49. (Original) The device of clairr 41 wherein light leaving the sample surface of the 
chip is generated by fluorescence. 

50. (Ori ginal) The device of claim 41 wherein light leaving the sample surface of the 
chip is generated by two-photon excitation. 

5 1 . (Original) The device of claim 41 wherein light leaving the sample surface of the 
chip is generated by multi-photon excitation. 
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52. (Withdrawn) The device of cl iim 41 wherein the light leaving the sample surface 
is generated by fluorescence and polynucleic acids that attach to the sample surface cause a 
quenching of fluorescence. 

53. (Wi thdrawn) The device of cl iim 52 wherein the light leaving the sample surface 
is generated by fluorescence and polynucleic icids that attach to the sample surf ace have 
attached molecules that cause a quenching of fluorescence. 

54. (Original) The device of clain 41 wherein light leaving the sample surface of the 
chip is generated by a light source that genera tes source light. 

55. (Ori ginal) The device of clain 54 wherein the source light is light that is 
detectable by the human eye. 

56. (Original) The device of clain 41 wherein the light leaving the sample surface is 
generated by a ligh t source that generates sou: ce light and polynucleic acides that attach to the 
sample surface have attached molecules that c ause a decrease of the intensity of the light that 
leaves the sample surface. 



57. (Original) The device of clairr 41 wherein the light leaving the sample surface of 
the chip passes through an optical filter. 

58. (Original) The device of claim 57 wherein the optical filter allows substantially 
only light generated at the sample surface to p iss to the detector. 

59. (Original) The device of claim 58 wherein the optical filter substantially blocks 
the light that is not generated at the sample suj face. 
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60. (Original) The device of clain . 41 wherein the chip and the detector array are in 
direct physical contact. 

61. (Original) The device of clain i 34 wherein the chip comprises an optical filter. 

62. (Original) The device of clain : 34 wherein the chip far&er comprises a mapping 

lens. 



63. (Original) The device of clain 41 wherein all wavelengths of light that touch the 
sample surface of the DNA chip are allowed I o pass to the detector array. 

64. (Original) The device of clain . 63 wherein no optical filter is used in the light 
path between the ssimple surface and the detei tor array. 

65. (Ori ginal) The device of clain 63 wherein all wavelengths of the source light are 
allowed to reach th e detector pixels. 

66. (Withdrawn) The device of cl; dm 65 wherein the length of the light path is 
between 15 microns and 1 centimeter. 

67. (Withdrawn) A system for im; ging spots of polynucleic acid on a polynucleic 
acid chip, the system comprising: 

(a) light source means that emits s jiarce light; 

(b) light detector means, the light < letector means including detector pixels; 

(c) holding means for holding the :hip, the chip comprising a top sample surface and 
a bottom, the sample surface having addressej , the holding means being positioned relative to the 



PACE 12/1 6 * RCVD AT 1/27/2004 4:51 :52 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/1 1 * DNIS:8729306 * CSID:612 288 9696 * DURATION <mm-ss):05-40 



01/27/2004 15:53 FAX 612 288 9696 FISH & RICHARDSON 



@]013 



Applicant : Martin Blumenfeld, et al. 

Serial No. : 09/434,027 

Filed : November 4, 1999 

Page : 11 of 14 



Attorney's Docket No.: 09531-091001 / 99186 



light detector means so that light leaving a sa uple surface address is mapped onto at least one 
detector pixel; 

(d) electronic data processing me* ns that processes electronic data from the chip; 

(e) data transmitting means that tr uismits data from the electronic light detector array 

(f) the system having a sample li£ ht path, which is the light path that must be 
to the electronic data processing mear s; and 

traveled by all of lite light that leaves he sample surface and is detectable by the light 
detector means. 



68. (Withdrawn) The system of cl aim 67, wherein every point of the sample light 
path has an index of refraction that is greater ban L0. 

69. (Withdrawn) The system of claim 68 wherein the sample light path is comprised 
of solid materials. 



70. (Withdrawn) The system of cl lim 67 wherein the sample light path does not 
include an optical lens that magnifies the ima] -e of the sample surface. 

71 . ( Withdrawn) The system of cl iim 67 wherein the sample light path does not 
include an optical lens that reduces the image of the sample surface. 

72. (Withdrawn) The system of cl iim 67 wherein the sample light path is less than 1 
centimeter. 

73. (Wi thdrawn) The system of cl iim 67 wherein the sample light path is less than 
one millimeter. 
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74. (Withdrawn) The system of c aim 67 wherein the sample light path is less than 
200 microns. 



75. (Wi thdrawn) The system of a aim.67 wherein the sample light path is less than 
75 microns. 

76. (Withdrawn) The system of cl aim 67 wherein the sample light path is less than 
35 microns. 



77. (Withdrawn) The system of cl aim 67 wherein the sample light path is less than 
15 microns. 

78-87 (Cancelled) 



88 (Withdrawn) A method for de ecting spots of polynucleic acid on a polynucleic 
acid chip, the method comprising the followir g steps: 

(a) loading a polynucleic acid chif in a holder, 

(b) posi tioning the holder at a sam >ling position, the sampling position being a 
position relative to a light detector that establi dies a sampling distance between the top sample 
surface of the chip and the light detector that * Hows light that emanates from a point 
approximately at the surface of the chip to tra 'el along a short light path to the light detector, and 

(c) using a detection means to defc ct the signal generated by the light detector. 



89. (Withdrawn) The method of a aim 88 wherein the short light path is less than 
four millimeters. 
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90. (Withdrawn) The method of c taim 88 wherein the short light path is less than 200 
microns. 

91 . (Withdrawn) The method of c laim 88 wherein the light path is substantially 

linear. 

92. (Withdrawn) The method of c laim 89 comprising the steps of using a positioning 
means to bring the holder from a loading posi lion to the sampling position. 

93. (Withdrawn) The method of c aim 92 wherein the positioning means comprises a 
sliding mechanism . 

94. (Withdrawn) The method of c aim 93 wherein the positioning means comprises a 

motor. 

95. (Withdrawn) The method of c aim 94 wherein a chip is loaded into the holder 
while the holder is in a loading position and a switch is activated to turn the motor on to slide the 
holder to the sampling position. 

96. (Withdrawn) The method of c aim 88 further comprising focusing steps, the 
focusing steps comprising: 

(i) moving the holder to a new poi ition, 

(ii) using the light detector, the det action means, and a graphic display means to 
visualize the surface of the sample; and 

(iii) repeating steps (i) and (ii) until a sampling distance desired by a user is achieved. 

97. (Withdrawn) The method of cl aim 96 wherein the focusing steps are 
automatically perfo rmed by a programmable c omputer. 
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